Two immunologically and developmentally distinct chondroitin sulfate proteolglycans in embryonic chick brain.
Two different chondroitin sulfate proteoglycans (CSPG) in embryonic chick brain were distinguished by immunoreactivity either with S103L, a rat monoclonal antibody which reacts specifically with an 11-amino-acid region in the chondroitin sulfate domain of the core protein of chick cartilage CSPG (Krueger, R. C., Jr., Fields, T. A., Mensch, J. R., and Schwartz, N. B. (1990) J. Biol. Chem. 265, 12088-12097), or with HNK-1, a mouse monoclonal antibody which reacts with a 3-sulfoglucuronic acid residue on neural glycolipids and glycoproteins (Chou, D. K. H., Ilyas, A., Evans, J. E. Costello, C., Quarles, R. H., and Jungawala, F. B. (1986) J. Biol. Chem. 261, 11717-11725) but not with both antibodies. This specific immunoreactivity was used to separate the two CSPGs for further characterization. The S103L reactive brain proteoglycan had a core protein of similar size to cartilage CSPG (370 kDa) but exhibited a smaller hydrodynamic size (K(av) of 0.308). It was substituted predominantly with chondroitin sulfate chains and virtually no keratan sulfate chains. The HNK-1 reactive CSPG had a smaller core protein (340 kDa), an even smaller hydrodynamic size (K(av) of 0.564), and was substituted with both chondroitin sulfate and keratan sulfate chains. Glycosidase digestion patterns with endo-beta-galactosidase, N-glycosidase F, neuraminidase, and O-glycosidase, and reactivity with an antibody to the hyaluronate binding region also showed significant differences between the two brain CSPGs. Expression of the S103L reactive brain CSPG was developmentally regulated from embryonic day 7 through 19 with a peak in core protein on day 13, and in mRNA expression at day 10. In contrast the HNK-1 reactive brain CSPG was constitutively present from day 7 through hatching. These data suggest that these two distinct core proteins are immunologically and biochemically unique translation products of two different CSPG genes.